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PySpark: Use Case-Insensitive Contains”

When processing massive datasets, efficient and accurate string manipulation is paramount. In the
context of big data engineering using PySpark, developers frequently rely on filtering operations to
isolate relevant subsets of data. By default, the standard contains function available within the
PySpark SQL API is inherently case-sensitive. This constraint dictates that the search pattern must
match the capitalization of the string in the column exactly. If your source data exhibits inconsistent
capitalization, this default behavior will inevitably lead to missed records and incomplete analysis,
requiring a specialized approach to achieve flexible filtering.

Fortunately, PySpark provides robust mechanisms to handle such requirements by allowing
transformations before the filtering logic is applied. To implement a case-insensitive "contains"
operation--meaning we want to filter a DataFrame where rows contain a specific string, irrespective
of capitalization--we must employ a technique that normalizes the case of the column data prior to
applying the contains function. This is typically achieved using built-in string functions like upper or

| ower , ensuring a uniform comparison environment.

The following syntax illustrates the fundamental pattern for executing a case-insensitive contains
filter. This method leverages the upper function to standardize the column content and the search
term for a reliable match:

from pyspark.sql.functions import upper

#perform case-insensitive filter for rows that contain 'AVS' in team column
df filter(upper(df.team).contains('AVS")).show()

This approach is highly efficient because it uses optimized Spark SQL functions, enabling the
distributed execution engine to handle the string transformation across the cluster. The subsequent
sections will detail how this mechanism works in practice, using a complete, runnable example that
highlights the difference between the default case-sensitive behavior and the enhanced case-

insensitive solution.

Understanding Default String Behavior in PySpark

When developers first encounter string matching in PySpark, they often use the direct column
method access, such as df . col unm_nane. cont ai ns(' t ext' ). This method inherits its behavior
from the underlying SQL engine, which defaults to exact, character-by-character comparison. If the
data quality is pristine--meaning all records adhere to a single capitalization standard--this default
functionality is perfectly acceptable and provides maximum performance.

However, real-world data is rarely uniform. Imagine filtering team names where entries might
include 'Mavs', 'mavs', and 'MAVS'. If you are searching for 'Mavs', the contains function will only

return results matching that specific capitalization, ignoring the lowercase and fully capitalized
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variations. This strictness is beneficial when case distinction is semantically meaningful (e.g., in
password checks or certain identifiers), but it poses a significant hurdle during broad textual
searches or fuzzy matching required in data exploration.

The core limitation resides in how the equality check is performed internally. When
df . team cont ai ns(' AVS') is executed, Spark compares the string being searched against the
column data. Unless the sequence of characters, including their respective ASCII values, matches
exactly, the filter returns f al se. To overcome this, we must introduce a preliminary transformation
step that artificially standardizes the strings being compared, effectively overriding the stringent
requirements of the case-sensitive comparison.

The Core Mechanism: Achieving Case-Insensitive Search

The solution for case-insensitive searching revolves around the principle of data normalization.
Before running the cont ai ns check, we normalize both the column content and the search string
to a common case, usually uppercase or lowercase. By converting all characters in the target
column to uppercase using the upper function, we eliminate the variance introduced by different

capitalization schemes. We then ensure our search term is also in the same case (uppercase).

This transformation process is executed column-wise, meaning that for every row being processed,
the contents of the specified column are temporarily converted to uppercase. This temporary
transformation does not modify the original DataFrame; rather, it creates a derived column used
solely for the filtering condition evaluation. When the cont ai ns predicate is applied to this derived,
all-uppercase column, the original search term (e.g., 'AVS') will match 'Mavs', 'mavs’, and 'MAVS'
equally, provided the underlying characters 'A’, 'V', and 'S' are present in sequence.

The necessary component is the upper function, imported from pyspark. sqgl . functi ons. The
syntax demonstrates how this function wraps the column reference: upper (df.team) . This
powerful combination is the standard and most idiomatic way to handle case-insensitive
comparisons within the Spark ecosystem. It guarantees that the comparison logic remains simple--
it's still a case-sensitive search--but it is performed on pre-normalized strings, achieving the
desired case-insensitive outcome.

Setting Up the Environment and Sample DataFrame

To demonstrate this technique effectively, we must first initialize a Spark session and construct a
sample DataFrame. This example focuses on basketball data, where team names often show
variance in capitalization. This setup allows us to clearly observe the shortcomings of default
filtering and the power of the enhanced case-insensitive method.

The DataFrame includes various entries for the 'team' column, such as 'Mavs', 'CAVS', and 'mavs',
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which contain the substring 'AVS' but in different cases. This heterogeneity is essential for testing
the robustness of the filtering logic.

from pyspark.sql import SparkSession
spark = SparkSession.builder.getOrCreate()

#define data with inconsistent capitalization
data =,

#define column names
columns =

#create dataframe using data and column names
df = spark.createDataFrame(data, columns)

#view dataframe
df.show()

R — R — +
| team|points|
B — B — +
| Mavs| 14|

| Nets| 22|

| Nets| 31|

| Cavs| 27|

| CAVS| 26|
|Spurs| 40|

| mavs| 23|

| MAVS| 17|

S S— +

As shown in the output, the df contains eight records. Our goal is to retrieve all five records that
contain the substring 'AVS' in their team name, regardless of whether it appears as 'Mavs', 'Cavs',
'MAVS', or 'CAVS'. This setup provides the perfect scenario to contrast the default case-sensitive
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filter against our desired case-insensitive implementation.

Demonstration of Case-Sensitive Filtering

Let us first execute the standard filtering method. Suppose we intend to filter the DataFrame to
retain only those rows where the team column contains the substring "AVS" (in all uppercase). We
use the straightforward df . t eam cont ai ns() syntax:

#filter DataFrame where team column contains 'AVS'
df filter(df.team.contains('AVS')).show()

B R S +
[team|points|
R S +
|[CAVS] 26|
IMAVS| 17|
R S +

The result clearly demonstrates the limitation of the default operation. The filter executed a strict,
case-sensitive search. It successfully identified 'CAVS' and 'MAVS' because those strings match
'AVS' exactly in capitalization within their respective team names. However, it failed to capture
'Mavs', 'Cavs', and 'mavs', which also contain the characters 'A', 'V', and 'S' but with varying
capitalization. If the goal was to identify all teams related to these two cities regardless of how the
data was entered, this filtering outcome is incomplete and potentially misleading.

Implementing the Case-Insensitive Solution

To achieve the desired inclusivity, we must modify the filtering logic using the case normalization
strategy previously outlined. We need to import the upper function and wrap the column reference
df . t eaminside it. We ensure that our search term, 'AVS', is also provided in uppercase to match
the temporary transformed state of the column data.

This powerful yet simple modification ensures that every entry in the t eamcolumn is evaluated
fairly, eliminating capitalization as a barrier to inclusion. The following code snippet executes the
corrected filtering operation:

from pyspark.sql.functions import upper

#perform case-insensitive filter for rows that contain 'AVS' in team column
df filter(upper(df.team).contains('AVS")).show()
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B S +
[team|points|
R +
[Mavs| 14|
|Cavs| 27|
|CAVS| 26|
[mavs| 23|
IMAVS| 17|

R +

The results now include all five target rows: 'Mavs', 'Cavs', 'CAVS', 'mavs', and 'MAVS'. This output
successfully performs a case-insensitive search and returns all rows where the team column
contains the sequence 'AVS', regardless of the original casing. This confirmed solution is the best
practice when dealing with inconsistent string data in large-scale DataFrame operations.

Advanced Considerations and Best Practices

While using the upper function coupled with contains function is the most common and robust

method for case-insensitive filtering, data professionals should be aware of a few nuances and
alternatives.

Note: We explicitly used the upper function to first convert all strings in the team column to

uppercase and then searched for "AVS". Alternatively, one could use the | ower function,
converting both the column content and the search term (e.g., 'avs') to lowercase before
comparison. Both methods yield identical results in terms of filtering logic and performance, and
the choice between upper and | ower is largely a matter of style and readability.

Another powerful alternative for highly complex pattern matching is the use of regular expressions
viathe rli ke or regexp_ext ract functions. For simple substring searches where performance is
critical, however, the upper (). cont ai ns() approach is generally preferred due to its simplicity
and direct optimization within the Spark SQL execution plan. If you require operations that involve
leading/trailing whitespace removal before comparison, always chain the t ri mfunction before
applying the case conversion (e.g., upper (tri m(df.team)). contai ns(' AVS')). Adhering to
these best practices ensures that your data processing pipelines are both accurate and efficient
when handling textual data.
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